Abstract: This study surveyed the avifauna in five areas of Baekdudaegan in South Korea, except for national parks or nature reserves, from 2007 to 2011. The results were as follows. The observed number of birds was 5,827 individuals of 92 species in total (Sum of maximum number of observation). II area (Dakmokryeong~Gitdaegibong) had the most number of species (71 species) and individuals (1,831 individuals). On the other han, V area (Yuksimnyeong~Yeowonjae) had the least number of species (40 species) and individuals (446 individuals). The major dominant birds were Fringilla montifringilla, Aegithalos caudatus, Emberiza elegans, Microscelis amaurotis, and Garrulus glandarius. The birds which wintered during the winter season and formed a colony were the major dominant birds. The species diversity was relatively high (3.60 in total). In particular, IV area (HyeongjebongS atgatbong) was the highest (3.45) but V area was the lowest (2.93). The total of 11 species of the legally protected birds indicated by Cultural Heritage Administration or Ministry of Environment were observed, including Aix galericulata. Additionally, the natural monuments (8 species) and the second grade endangered birds (7 species) were observed. As a result of regional grading for each item, IV area (Hyeongjebong~Satgatbong) was the highest with the score of 23. On the other hand, V area (Yuksimnyeong~Yeowonjae) was the lowest with the score of 9. Since the result of the grading in this study was based on the Baekdudaegan areas excluding national parks or nature reserves, it is somewhat limited to make a comparison with the whole forest areas or nature reserves. For more reasonable grading for the future, it is suggested to conduct specific research which surveys the relatively large forests within the Baekdudaegan, such as national parks or nature reserves.
Introduction
Baekdudaegan, the major mountain ranges in Korean peninsula, runs along the east coast, from Mt. Baekdu to Mt. Jiri in the southern inland, reaching the Taebaek mountain ranges. Its whole length is about 1,625 km, covering Mt. Geumgang, Mt. Seorak, Mt. Taebaek, Mt. Songni, Mt. Deogyu, and other 2,000m-high mountains from the north between Mt. Baekdu and Mt. Jiri. Of the whole range, about 690 km from Hyangrobong to Mt. Jiri belong to the territory of South Korea. As it has been reported that 1,326 species of plants and rare wildlife animals inhabit the Baekdudaegan, the Baekdudaegan is regarded as a rich repository of ecosystem to be preserved (KRIHS, 2000) . Moreover, the Baekdudaegan plays an important role as the medium that connects the ecosystem.
A number of researches have constantly been conducted to investigate the flora, vegetation, and damaged lands in a certain or whole areas of the Baekdudaegan. However, the research on the bird fauna has been partially carried out only for each section or region (Paek et al., 2003; . Until the present, as the research for the whole areas of the Baekdudaegan, MOE (2007a MOE ( , 2007b MOE ( , 2008 MOE ( , 2010 has carried out the ecosystem research including birds by each region. KFS (2006~2012) had conducted the research to survey the current status of Baekdudaegan resources including birds from 2006 to 2010 (1st phase). Since 2011, it has been conducting the 2nd phase of the research. On the one hand, Lee et al. (2004) and Shin et al. (2011) conducted the research about wetland areas for the grading of the survey sites based on the bird distribution. Nevertheless, little research has been conducted for the grading of mountain areas. Specifically, no research has been carried out for the grading based on the bird distribution in national parks and nature reserves, as well as the Baekdudaegan.
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Hence, based on the result of the bird fauna for each region of the Baekdudaegan, except for national parks or nature reserves, this study analyzed the regions having the highest grade of the bird fauna among five regions of the Baekdudaegan. Moreover, this study aimed to provide the fundamental data for the protection and conservation of Baekdudaegan in the future.
Study areas and Methods

Study areas
The Baekdudaegan in South Korea ranging from DMZ areas in Hyangrobong to Cheonwangbong in Mt. Jiri, excluding nature reserves such as national parks and provincial parks, were divided into five regions (Fig. 1) (Table 1) .
Methods
Dividing the Baekdudaegan into five areas, the research surveyed these areas excluding national parks and nature reserves from 2007 to 2011. For the data of 2010, the previously surveyed data (KFS, 2010) was quoted. Considering the breeding and migration period of birds, the survey was conducted in three seasons including spring, summer, and fall. Based on the major hills (mountain passes) and ridges of Baekdudaegan, the sites were divided into ridges, valleys, and plains in order to survey the bird fauna the most effectively. By walking through the survey sites at 1~2 km per hour, the researchers also included the birds which were identified with naked eyes, by using binoculars (8×40 Nikon) or by sounds of the birds.
The taxonomy, scientific names, and English names of the observed birds were based on The Ornithological Society of Korea (2009) . The classification of legally protected species, such as the natural monuments indicated by Cultural Heritage Administration (CHA) or the endangered wildlife animals or plants designated by Ministry of Environment (MOE), were based on the criteria suggested by CHA (2005) and MOE (2012) . The comparison of the relative species density for each surveyed data was analyzed by using RD (Relative species density) by Brower et al. (1990) . The species diversity was analyzed by using Shannon's index of H' (Shannon and Weaver 1949) . The formula used for analysis was as follows:
RD=ni/N×100 (%) ni: the number of individuals in one species N: the total number of individuals Species diversity (H')= −Σ(ni/N)ln(ni/N) ni: the number of individuals in one species N: the total number of individuals in area Based on Lee et al. (2004) , the grading methods applied five criterion which were appropriate for the survey sites of this research. The criterion included total number of species, number of breeding species of common species, number of breeding species of protected species, number of protected species, and index of species diversity (H'). The sum of all of five valuation items was 25 score in total (Table 4 ). The total number of species (Table 2) ranged from 40 to 71 species. Based on 40 species, the increase of 10 species was scored with 1 or 3 point(s). 5-point was scored for more than 60 species. For the number of breeding species (* of Table 2), the common species ranged Hyeongjebong~Satgatbong (IV) 4, 7, 9 6 2010 Yuksimnyeong~Yeowonjae (V) 7, 10 4 from 37 to 54 species. Based on 30 species, the increase of 10 species was scored with 1, 3, or 5 point(s). The protected species ranged from 2 to 6 species: 2 species with 1 point, 3 species or more with 3 points, and 6 species or more with 5 points. The number of protected species (Table 3) ranged from 2 to 7 species: 2 species with 1 point, 3 species or more with 3 points, 6 species or more with 5 points. The species diversity ranged from 2.93 to 3.45: 2.9 or more with 1 point, 3.1 or more with 3 points, 3.3 or more with 5 points. 
Results and Discussion
Survey result of the birds in total
For five years from 2007 to 2011, the observed number of birds inhabiting major ridges, valleys, and plains was 5,827 individuals of 92 species in total. II area had the most number of species (71 species) and individuals (1,831 individuals). On the other hand, V area had the least Table 2 ). This might be because the survey range of V area was relatively narrower than that of other regions, so that the number of observed species or individuals was small. In addition, even in the I area, the number of species was less than that in other regions. This might result from the limitation of survey routes or ranges due to the inclusion of DMZ areas. The major dominant birds were Fringilla montifringilla (8.6%), Aegithalos caudatus (6.1%), Emberiza elegans (6.0%), Microscelis amaurotis (6.0%), and Garrulus glandarius (5.8%). The birds which wintered during the winter season and formed a colony during the fall season after breeding were the major dominant birds (Fig. 2) . The species diversity was relatively high (3.60 in total) in comparison with that of the regular forests. In particular, IV area was the highest (3.45) but V area was the lowest (2.93) due to the small number of observed species and individuals in V area. The total of 11 species of the legally protected birds indicated by Cultural Heritage Administration or Ministry of Environment were observed, including Aix galericulata. Additionally, the natural monuments (8 species) and the second grade endangered birds (7 species) were observed ( Table 3) .
Result of the birds by survey areas
The observed number of birds in I area in 2011 was 569 individuals of 50 species in total, including the birds inhabiting relatively highly forested mountain areas and usually forested mountain areas (Fig. 3) . The most dominant birds was Garrulus glandarius (87 individuals), followed by Hirundo rustica (79 individuals), Phylloscopus coronatus (29 individuals), Microscelis amaurotis (26 individuals), and Parus varius (22 individuals). Most of birds observed were those frequently inhabiting forested mountain areas and those forming a colony after breeding ( Table 2 ). The observed number of birds in II areas in 2007 was 1,831 individuals of 71 species in total, which was the largest number of species and individuals observed. These birds were those inhabiting forested mountains, valleys, and rivers (Fig. 3) . The most dominant bird was Fringilla montifringilla (400 individuals), followed by Emberiza elegans (189 individuals), Aegithalos caudatus (162 individuals), Microscelis amaurotis (106 individuals), and Parus palustris (97 individuals). Most of birds observed were those migrating as a colony in winter and those forming a colony in fall ( Table 2 ). The observed number of birds in III area in 2008 was 1,224 individuals of 57 species in total. Most of these birds observed were those inhabiting forest edges and mixed forests (Fig. 3) . The most dominant bird was Emberiza rustica (136 individuals), followed by Fringilla montifringilla (100 individuals), Microscelis amaurotis (89 individuals), Turdus pallidus (84 individuals), and Aegithalos caudatus (79 individuals). Most of birds observed were those migrating as a colony in this area or during the winter season and those forming a colony in fall ( Table 2 ). The observed number of birds in IV area in 2009 was 1,757 individuals of 60 species. Most of the birds observed were those inhabiting mixed forest areas (Fig. 3) . The most dominant bird was Carduelis spinus (163 individuals), followed by Microscelis amaurotis (107 individuals), Streptopelia orientalis (106 individuals), Parus major (101 individuals), and Parus palustris (95 individuals). Likewise, most of the birds observed in this area were those migrating as a large colony during the winter season and those forming a colony in fall ( Table 2 ). The number of birds identified from the previous research in KFS (2010) was 446 individuals of 40 species in total. Most of the birds were those inhabiting residential areas nearby the forest or those inhabiting the forested mountain areas (Fig. 3) . The number of observed species of this area was somewhat small because the survey areas were mostly based only on nearby residential areas and forested mountain Table 2) .
Result of grading
Based on the findings surveyed from five areas of Baekdudaegan, excluding national parks and nature reserves, the result was graded by applying the criterion indicated in Table 4 . IV area (Hyeongjebong~Satgatbong) was the highest (23 score), followed by II area (Dakmokryeong~Gitdaegibong) and III area (Mt. Sundal~Gomochi) (21 score), I area (Hyangrobong~Guryongryeong) including DMZ areas (13 score), and V area (YuksimnyeongỸ eowonjae) (9 score) which was the lowest. The high grade of IV area might result from the fact that IV area had few national parks or nature reserves. Also, the survey ranges of IV area were long and the area was high in the total number of species, the number of protected species, and species diversity. Whereas, I area which included DMZ area showed low grade because the area had the limitation of survey routes or ranges, which led to generally small number of the total species and breeding species. Moreover, as V area belonged to Mt. Jiri area which was the last area of Baekdudaegan, the survey range of site investigation (KFS, 2010) was relatively narrower than that of other areas. Like I area, the V area showed low grade due to the small number of total species, breeding species, and protected species. Since the result of the grading in this study was based on the Baekdudaegan areas excluding national parks or nature reserves, it is somewhat limited to make a comparison with the whole forest areas or nature reserves. For more reasonable grading for the future, it might be suggested to conduct specific research which surveys the relatively large forests within the Baekdudaegan, such as national parks or nature reserves.
